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DETAILED ACTION 

This office action is in response to an amendment field 12/22/08. Claims 1 and 3-20 are 
pending in the instant action. Claims 5, 6, 1 1 and 14-16 are withdrawn. Therefore, claims 1, 3, 
4, 7-10, 17 and 18-20 are under examination in this action. 

Applicants' amendment has been persuasive in overcoming the rejection under 35 USC 
112 first paragraph. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 4, 7, 8, 10, 12, 17 and 18-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Smith et al (US 6,146,888; see entire document) in view of Jaynes et al (US 
6,303,568; see entire document) or Chalitta-Eid (US 7,135,549; see entire document) as 
evidenced by Tenner et al (US 5,965,439; see entire document) or Pinson et al (Developmental 
Dynamics, 1998, pages 109-121; see entire document). This is a new rejection necessitated by 
applicants' amendment. 

Applicants claim a method of introducing a targeting vector comprising a marker gene 
into a cell by electroporation for homologous recombination. 

Smith et al teach use of a targeting construct to be used in homologous recombination 
wherein the construct is introduced into the cell by transfection. Contemplated cells are 
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mammalian stem cells such as human. The vector is shown in figure 3 and comprises 5' and 3' 
flanking arms for homologous recombination as well as a marker to be selectively targeted to 
human ES cells (see e.g. bridging \ Col 1-2). The marker comprises a promoter that is 
selectively active in specific cell types (see e.g. claim 1 1). By transforming the cell with the 
marker construct and allowing homologous recombination to occur, cells can be purified that 
selectively express the marker such as by FACS (see e.g. col 3, line 60-65). 

However, Smith does not explicitly teach the steps of electroporation wherein the method 
requires 320V and 200 microfarad. 

Electroporation is a method by which a cell is treated with electrical current to produce 
pores by which DNA can enter the cell. This method offers a non-chemical method of DNA 
delivery for mammalian cell transfection but is known to require Jaynes et al teaches that 
electroporation is used to introduce DNA into a cell and is performed in culture medium 
(bridging col 6-7). In fact, Jaynes et al teaches use of this method for transfection of animal 
embryonic cells (see e.g. col 5, line 45-55). 

As well, Challita-Eid teach electroporation of ES cells using electroporation in culture 
medium. Furthermore, the method uses targeting vector with homologous arms (see e.g. col 35, 
line 1-35), which as evidenced by Tenner et al requires culture medium (see col 23-24, bridging 

ID- 

Pinson et al teaches electroporation using A Gene pulser Bio-Rad with a single pulse of 
320 V and 250 microfarads. 

In KSR International Co. v. Teleflex Inc., 82 USPQ2d 1385 (U.S. 2007), the Supreme 
Court particularly emphasized "the need for caution in granting a patent based on a combination 
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of elements found in the prior art," (Id. At 1395) and discussed circumstances in which a patent 
might be determined to be obvious. Importantly, the Supreme Court reaffirmed principles based 
on it precedent that "[t]he combination of familiar elements according to known methods is 
likely to be obvious when it does no more than yield predictable results." (Id. At 1395.) 
In the instant case, Smith et al teach use of electroporation but do not provide the details to do so. 
Smith et al is directed to introduction of targeting vectors into embryonic stem cells wherein the 
vector is transfected into the cell by methods that include electroporation. At the time of the 
invention, electroporation was a well known method that was performed by application of 
electrical currents to cells wherein the cells were in culture medium. Without the culture 
medium, the cell would have not survived the electrical current. PBS has never been shown to 
be a superior method of electroporation. Furthermore, i would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use culture medium in the method 
of electroporation taught by Smtih et al because Smith et al teach that it is within the ordinary 
skill of the art to use electroporation to introduce DNA into cells and because Jaynes et al, 
Pinson et al and Challita-Eid in view of Tenner et al teach that it is part of the method to sue 
culture medium. One would have been motivated to do so in order to receive the expected 
benefit of protection of the cells during transformation. Based upon the teachings of the cited 
references, the high skill of one of ordinary skill in the art, and absent evidence to the contrary, 
there would have been a reasonable expectation of success to result in the claimed invention. 

Furthermore, the MPEP teaches, "When the prior art discloses a range which touches or 
overlaps the claimed range, but no specific examples falling within the claimed range are 
disclosed, a case by case determination must be made as to anticipation. In order to anticipate the 
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claims, the claimed subject matter must be disclosed in the reference with "sufficient specificity 
to constitute an anticipation under the statute." In this case, Atabekov et al teaches the 
importance of identifying blocks of sequences that are adenine rich. By disclosing a sequence 
comprising a block of nucleic acids, the importance of the adenine rich region is clearly laid out 
by Atabekov. In fact, the MPEP 2144.05 teaches, "a prima facie case of obviousness exists 
where the claimed ranges and prior art ranges do not overlap but are close enough that one 
skilled in the art would have expected them to have the same properties. Titanium Metals Corp. 
of America v. Banner, 778 F.2d 775, 227 USPQ 773 (Fed. Cir. 1985)." Furthermore, the MPEP 
teaches that optimization of ranges through prior art conditions or through routine 
experimentation is "The normal desire of scientists or artisans to improve upon what is already 
generally known provides the motivation to determine where in a disclosed set of percentage 
ranges is the optimum combination of percentages." (MPEP 2 144.0511). In this case, the choice 
of deletions seems indistinguishable over one another. 

The MPEP (2145) also teaches that "The Hoeksema court further noted that once a prima 
facie case of obviousness is made by the PTO through citation of references, the burden is on the 
applicant to produce contrary evidence establishing that the reference being relied on would not 
enable a skilled artisan to produce the different compounds claimed. Id. at 274-75, 158 USPQ at 
601. See also Ashland Oil, Inc. v. Delta Resins & Refractories, Inc., 776 F.2d 281, 295, 297, 
227 USPQ 657, 666, 667 (Fed. Cir. 1985) (citing Hoeksema for the proposition above); In re 
Grose, 592 F.2d 1161, 1168, 201 USPQ 57, 63-64 (CCPA 1979) ("One of the assumptions 
underlying a prima facie obviousness rejection based upon a structural relationship between 
compounds, such as adjacent homologs, is that a method disclosed for producing one would 
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provide those skilled in the art with a method for producing the other... Failure of the prior art to 
disclose or render obvious a method for making any composition of matter, whether a compound 
or a mixture of compounds like a zeolite, precludes a conclusion that the composition would 
have been obvious."). In this case, the methods provide details omitted in the teachings of Smith 
et wherein Pinson et al teach a method of electroporation wherein the conditions are similar and 
the differences do not appear to significantly alter the final method. Since, the methods are 
merely variants of one another, one would not conclude that the instant vector requires an 
inventive step over the prior art. 



Claims 3, 9, 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Smith et 
al (US 6,146,888; see entire document) in view of Jaynes et al (US 6,303,568; see entire 
document) or Chalitta-Eid (US 7,135,549; see entire document) as evidenced by Tenner et al (US 
5,965,439; see entire document) as applied to claims 1, 4, 7, 8, 10, 12, 17 and 18 above, and 
further in view of West et al (US 2004/0219563; see entire document). This is a new rejection 
necessitated by applicants' amendment. 

Applicants claim a method of introducing a targeting vector comprising a marker gene 
into a cell by electroporation for homologous recombination wherein the vector does not 
comprise a promoter and wherein the cells are further differentiated following selection. 

The teachings of Smith et al in view of Chalitta-Eid or Tenner are as above except the 
references do not teach that the construct is promoterless or that the cells are differentiated 
following transformation. 
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In ](0180, West et al state that DNA markers can be inserted into human genes by 
homologous recombination. The markers are either inserted into sites so that they are 
transcriptionally regulated by the promoters of the genes into which they are inserted (see e.g. 
T10 131) or comprise exogenous promoters that are development stage specific 
promoter/regulatory elements (see ][0199). In these methods it is preferable to use homologous 
recombination for insertion of the construct comprising a marker into a specifically selected site 
in a gene that is conditionally expressed in a differentiating cell to disrupt and inhibit expression 
of the endogenous gene to produce a knockout or inserted to be transcribed 1(0073. The method 
of West et al allows for isolation of cells in distinct differentiated states such that the gene profile 
can be determined (see e.g. j[0199). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use targeting vectors lacking promoters as taught by West et al in the methods of 
homologous recombination as taught by Smith et al because West et al teach insertion of a 
promoterless marker into the genome in a sight that is regulated by the stage of differentiation 
and Smith et al teach that it is within the ordinary skill of the art to transform a hES by 
electroporation with markers to identify transformed cells. Methods of inserting heterologous 
sequences into sequences comprising endogenous regulatory sequences were well known in the 
art and one would have been motivated to insert a promoterless marker into the genome in order 
to receive the expected benefit of using regulatory sequences known to work in the transformed 
cell. Based upon the teachings of the cited references, the high skill of one of ordinary skill in 
the art, and absent evidence to the contrary, there would have been a reasonable expectation of 
success to result in the claimed invention. 
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Response to Argument 

Applicants' arguments filed 12/22/08 have been fully considered but they are not 
persuasive. Applicants argue that Smith et al does not teach use of culture medium in the method 
of electroporation and furthermore would not have been able to use hEs culture medium given 
the lack of availability at the time his invention was performed. Furthermore, applicants argue 
that Smith et al is not an enabling disclosure as hES cells electroporation conditions were 
unknown at the time of filing and Smith is directed to generic teachings. 

First, as to the lack of enablement given the lack of knowledge of human ES culture 
media at the time of filing of Smith et al, the question is whether at the time of filing a person 
could have combined the teachings of Smith et al with what was known in the art at the time of 
filing could a person of skill in the art have performed applicants invention. As to media, neither 
the claims nor the specification establish that the media is a limiting factor, "Additionally, we 
electroporated the cells in an isotonic, protein-rich medium (standard ES cell culture medium) 
instead of phosphate buffered saline (PBS), used in protocols with murine cells, at room 
temperature." Furthermore, the claims do not require a medium that would provide adequate 
limitation on the type of media used. Hence, the lack of knowledge of human ES culture media 
is not demonstrated to be an issue as set forth in the instant specification.. 

Secondly, it appears as if applicants arguments hinge on the argument that 
electroporation of hES cells was not known to be highly successful at the time of filing of Smith 
et al. 'Although the Examiner points out that our application states that "human ES' cells ' can 
be transfected by electroporation ..." these were our own observations, not those reported by 
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others working in the field. However, it should be emphasized that the yield obtained then (at the 
time of the present invention) when transfecting hES cells through electroporation was not 
feasible for performing further manipulations with z the transfected cells and thus, we abandoned 
this technology and searched for a substitute. Except for other publications from my laboratory, 
no other researcher reported successful transfection of human ES cells under the same conditions 
described in the present application, until the Zwaka et al. reference in 2003" (Benvenisty 
Declaration page 5, submitted in this case 4/16/08). As to conditions applicants have amended 
the claims to indicate that the method is performed in culture media. For this reason it appears 
that the claims are enabled and applicants arguments are that Smith et al does not teach us of 
culture medium. As set forth above, Smith et al teaches electroporation of cells to introduce 
DNA into a cell such as hES cells for homologous recombination, however, Smith does not 
provide all of the details of the method. However, use of culture medium is not a distinguishing 
step for use in electroporation as set forth in the rejections above. Furthermore, given the 
overlap in the instantly recited method and that of Smith et al, it is not clear what distinguishes 
the two such that the instant claims are enabled and Smith et al is not. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MARIA B. MARVICH whose telephone number is (571)272- 
0774. The examiner can normally be reached on M-F (7:00-4:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Woitach, PhD can be reached on (571)-272-0739. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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